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PHOTO PRODUCTS DEPARTMENT - NEWPORT PLANT
SOLID WASTE DISPOSAL
MAGNETIC TAPE VENTURE - WASTE TAPE DISPOSAL .

At your request, I have studied the problems associated with
disposal of waste Crolyn® tape including the adequacy of present
landfill methods and possible alternative disposal schemes. My
findings, presented below, have been reviewed by A0C. Barlow and
R.G. Kissell, Jr0 (ESD Water Resources & Pollution Control) who
are familiar with the Newport Plant.

SUMMARY AND CONCLUSIONS

1. Both hexavalent and trivalent chromium can be dissolved from
the waste tape.. Laboratory tests indicate that only a small
percentage of the total tape chromium content will dissolve.
The effect of long-term burial in a landfill site is unknown.
Even if small amounts of chromium dissolve from the tape,
the potential for ground water or stream pollution increases
as larger quantities of tape are buried.

2. Carefully supervised and controlled burial of waste "Crolyn"
tape at the present Newport Plant landfill site is the best
alternative for the short term. Other disposal methods,
preferably excluding landfill, must be developed if continued
large scale production of waste tape is anticipated.

3o Borings have been made in the vicinity of the "Crolyn" tape
disposal area and well points have been placed-in some of
these bore holes. The test borings indicate that the soil
in the vicinity of the disposal area will retard migration cf
contaminants. However, care must be taken that tape is act
buried in sandy water bearing lower layers, -Water samples
from the test wells show very low chromium levels which
may be background concentrations. ARZOOOUO
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4. Drums containing Cr02 or CrOg dispersion mixtures should not
be buried at the Newport landfill site. Alternate disposal
methods, such as contract disposal, or Cr02 dust calcination
for return to chromate producers should be considered.

RECOMMENDATIONS

1. Burial of the waste tape should be confined to the upper
6 or 7 feet of the landfill area. If a sandy water bearing
strata is exposed in digging a new pit, this pit must not
be used and should be refilled. Tape should be collected in
and buried in large polyethylene bags as is presently done.
Compaction of the tape to the greatest degree possible is
recommended.

2. Water from the sample wells in the landfill area should be
sampled quarterly and analyzed for chromate and total
chromium content. Since original w.ell samples were not large
enough to get an accurate chromium analysis, new samples
should be taken. These should be compared with samples from
the Christina River and plant wells removed from the landfill
site (this is presently underway).

3. If it is anticipated that large volumes of scrap tape will
continue to be produced, alternate disposal schemes will have
to be developed. I recommend that incineration and return of
Cr203 ash to chromic acid manufacturers or other reuse schemes
be considered rather than landfilling of large quantities of
this material.

My detailed discussion is presented on the following pages.

If you have any questions or wish further assistance, please feel
free to contact me.

ENGINEERING SERVICE DIVISION

P. A. Palmer

?AP:l?s
Attacn s
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DISCUSSION

Burial of waste "Crolyn" magnetic tape at the Newport Plant landfill
site was begun in 1967. To date, the equivalent of 41,000 pounds
of Cr02 is buried at the Newport site and an additional 10,000 pounds
is anticipated for 1970. These large quantities of landfilled
chromium posed questions of the ultimate fate of the tape, the
desirability of this method of disposal with respect to potential
ground water and stream pollution, and the alternate disposal
methods available. Each one of these aspects is reviewed below.

Tape Decomposition

Present knowledge of the decomposition of both Cr02 and Cr02 bearing
tape are largely the result of Dr. W.D. Bottjer's work which I will
summarize below.

Chromium dioxide (Cr02) will slowly dissolve in water through the
following disproportionation reaction:

3 Cr02 + H20———> 2 CrO(OH) + Cr03

One-third of the chromium then would appear in the hexavalent form
and the other two-thirds appear in the trivalent form. Early work
on distilled water extraction of chromium dioxide powder showed a
rate of decomposition of Cr02 of approximately 0003 wt %/hr at 25°C.(1)
Other work indicated that a steady state concentration of about 100
mg/1 Cr04 might be attained at room temperature.(2) Elevated
temperatures (65°C) might increase this to about 500 mg/1.

Early tests indicated that the tape would generate chromium
approximately 100 times less rapidly than the oxide and•that as
little as 0.1$ of the total chromium would be available for
extraction. More recent studies of the buildup of Cr03 in distilled
water in contact with various tape formulations have given Cr03
concentrations of 0.5 - 1.3 ppm for 72 hours1 exposure, 0.5 - 2.7'ppm
for 163 hours' exposure, and about 3 ppm for one monthTs exposure.(3)
These laboratory tests also indicated that 3 ppm Cr03 might be a
maximum and that some of the Cr02 and perhaps some of the Cr03 formed
would be reduced by the binder in the tape. Although it appears
that a significant amount of the Cr02 or Cr02 breakdown products may
be permanently trapped in the tape, the fact remains that some soluble
chromium, particularly the chromate ion, will be released. The
effect of long-term burial on tape decomposition and production of
soluble chromium compounds is unknown and probably cannot be
adequately simulated in the laboratory.

We must conclude that soluble chromium compounds will be produced
by landfill.ing.

Water Pollution Potential

The concern in burying the waste tape at the Newport landfill
is that soluble chromium compounds from the landfill si|̂ ft̂ iQ;Q Q {4 £
either contaminate the area ground water supply or pollute the
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Christina River,, The United States Public Health Service has a
mandatory limit of 0005 mg/1 (0.05 ppm) for hexavalent chromiunf
in domestic water supplies. No limit has been set for trivalent
chromiumo Concentration of hexavalent chromium in ground water
must then be limited to this amount if it is used as a source
of drinking water» This limit is twenty times lower than the
concentration of hexavalent chromium measured after prolonged
exposure of tape to distilled water in the laboratory,, In addition,
the potential for pollution grows as the quantity of buried tape is
increased. An estimated 51>000 pounds of Cr02 in waste tape will
be buried in the dump by the end of 1970. If we assume that one-
third of the chromium from this tape becomes dissolved as hexavalent
chromium, it would take 26 billion gallons of ground water to dilute
it to the USPHS standard„ Even if only .1% of this is taken as the
probable amo'unt of hexavalent chromium which will be released, this
number if still a considerable 26 MM gallons. At present, there
are no known wells for drinking water within the area of the plant;
however, this may not always be the case.

Delaware water quality criteria presently only define in general
the tolerable level of potentially toxic pollutants. The quality
limits for toxic substances pertaining to the reach of the Christina
River in the Newport vicinity is stated as "none in concentration
harmful (synergistically or otherwise) to humans, fish, wildlife
and aquatic life"0 The future intended uses of the river include
recreation and the maintenance and propagation of fish, aquatic life
and wildlife. Delaware, as well as most other states have applied
the suggested levels of pollutants presented by McKee and Wolf„(4)
This reference suggests maximum levels of-0.05 mg/1 Cr for both
trivalent or hexavalent forms8

The amount of chromium reaching the Christina River would be a
function of the drainage from the dump. The net average flow of
the Christina is about 200 cu ft/sec, and the minimum about 10$
of that. This means that to restrict the concentration of chromium.
to 0»05 ppm, chromium leakage to the river would have to be restricted
to about 0.22 Ib/hr during minimum flow and about ten times that
during average flow. As a method of comparison, if we assume that
the leakage to the Christina equals the maximum 0.03 wt $ decomposition
of the anticipated 51,000 pounds of chromium dioxide in the dump,
3.3 Ib/hr of hexavalent chromium would be released0 Considering the
small amount of chromium needed to exceed the criteria we must accept
that river contamination through landfill drainage is possible»

Adequacy of Present Landfill

The amount of ground water or stream pollution which may result
from burying the tape at Newport is a function of many variables.,
•The effect'of burial on tape decomposition is unknown,, Acid soil
(most probable) would speed the reduction of hexavalent chromi
to the trivalent form, but also increase the solubilit



of the hexavalent form. Organic materials in the soil would
also tend to reduce the hexavalent chromium. Alkaline soil
would tend to reduce the solubility and mobility of trivalent
chromium compounds, but would tend to stabilize the hexavalent
chromates. In the final analysis, we cannot count on soil
chemistry to prevent the slow solution and migration of chromium
compounds from the landfill area. The major factor in preventing
ground water or stream pollution is the ability of the soil to
retard the migration of the soluble compounds which may be produced„

Because large quantities of chromium tape have already been
landfilled at the Newport site, and alternate disposal schemes are
not immediately available, I have had tests made at the disposal
site to determine the adequacy of the present method» Test borings
were made to measure the permeability of the soil and piezometers
were placed in a number of these borings so that ground water in
the area of the disposal site could be monitored for chromium content„
Exhibit I attached shows the exact location and elevation of each
of the boringso Exhibit II is a graphical representation of the
boring logs with the locations of the well points shown„ The original
boring logs are also attached. These logs show that the upper 2-13
feet is composed of silty clay with layers of sand beneath„ This
sand is wet and determines the water table level throughout the dump0
Except for the extreme northeast corner of the landfill area, the
upper silty clay layer is at least 8 feet deep. Shelby tube borings
were taken throughout this layer for undistrubed samples to be used
in permeability tests.

Exhibit III-shows the results of permeability tests, sieve analyses,
liquid limit and placticity index tests. The measured permeabilities
of less than 10~° cm/sec indicate that this layer is practically
impervious. Liquid limit, placticity index and sieve analyses
results confirm that the upper layer is a clayey silt which would
be expected to have low permeabilities. Although the permeability
of the upper layer of the dump is not as low as that of pure clay,
its ability to retard migration of compounds dissolved from the
tape should be good0

Five well points were placed in the bore holes toward which the
drainage from the landfilled area would be expected to flow.
Analyses of water samples from these wells gave no indication of
chromium from Well BD-4 and less than 0«1 ppm total chromium for
the remaining wells, 3B-5 through 3D-o. These results are at the
limit of analytical ability to detect chromium and are not highly
accurate because small water samples were supplied for analysis a
The results are encouraging in tnat high concentrations of chromium
were not detected0 However, they are in the range of USPHS limits
for chromium previously mentioned0 The small amount of chromium
detected may actually be tne background amount in the waters of
this area rather than an indication of small amounts of chromium
being released from the landfill areao
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Further analyses using larger samples of water are necessary„ I
have recommended that each of these wells be resampled and, in
order to determine background quantities of chromium, that a
distant well in the plant be sampled and samples be taken of the
Christina River upstream and downstream of the landfill area.
This program is underway.

In light of the evidence to date, I believe that closely supervised
burial of waste "Crolyn" tape may be continued at this site. I
recommend that burial trenches be no deeper than 6-7 feet. If a
wet sandy layer is uncovered while digging, the pit must be refilled
and not used for burial. The waste tape should be buried in large
polyethylene bags as is presently done. Tape should be compacted as
much as possible to conserve space. Borings were only taken in the
immediate area of the present burial site and it is not known how
extensive the area containing adequate depths of clayey soil is=
In addition to close supervision of burial, I recommend that the
wells be sampled quarterly to determine if there is any increase
in chromium. This must be a continuing program since migration of
contaminant's from landfill is 'normally a very slow process and con-
tamination might not be detected for years.

I believe that landfill of waste tape at the Newport dumps is an
adequate solution for the short run. However, if large quantities
of waste tape are to be produced year after year, a more suitable
disposal method will have to be found. Very large accumulations
of waste tape buried at this location, regardless of the precautions
taken, constitute a very real environmental threat. In addition,
the ultimate cost of landfill will be high as land which might
be used for productive purposes is used up.

Alternative Disposal Methods

I have surveyed other methods which might be used for disposal
of the tape if continued high scrap production is anticipated <>
My appraisal of various alternate methods is outlined in the
following few paragraphs„

Burial at other sites in Newport is possible. Even though County '
landfill areas are thoroughly surveyed for potential of ground water
pollution, I have ruled these out for "Crolyn" tape because of
security reasons. Suitable areas for landfill are at a premium in
Delaware and the situation is extremely critical in New Castle
County, Contributions of large quantities of tape to these landfill
areas would not be welcomed. If we were to dispose of continued
large quantities of this tape by buiral on Du Pont sites, I would
recommend that it be done in specifically excavated pits for this
purpose which would be day-lined. This would be expensive,
particularly if purchase of new land would be required»
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I have checked the possible use of land at Cherry Island presently
belonging to the Pigments Department. This land is urgently needed
by Pigments Department for both chemical dumping and solid waste
dumping'. In addition, they are already experiencing pollution
problems from the waste disposal at the plant, and this area can
be ruled out for disposal of "Crolyn". Generally, burial of
"Crolyn" tape is unattractive from both the pollution and economic
standpoint in the long run.

Incineration is attractive in that the residue ash would consist
primarily of Cr203. This material might then be returned to
chromic acid manufacturers for reprocessing. Incineration of
Mylar® base tapes is not easy and considerable developmental effort
would be required to design a workable system. Attention will have
to be given to the control of emissions of chromium containing com-
pounds to the atmosphere. Although neither incineration nor other
methods of recovery of chromium from the tape will be inexpensive, ,
such methods for the disposal of tape must be developed if long-term
production of waste tape is anticipated. Consequently, I recommend
that a Photo Products Department- program be instituted to find an
acceptable alternate means of disposal, stressing recovery or recycle
of the chromium.

Contract disposal of the tape has not looked attractive, primarily
because the disposal services would haul the wastes away only to be
landfilled at another location. We would have little or no control
of the way the landfill is carried, out and we would have problems
with security in being sure that the waste was disposed of. There
is a new commercial waste disposal company, Rollins-Purle, Incorporated,
(5) which is constructing waste dispersal facilities- in Bridgeport,
New Jersey. I believe they will run a reliable, competent operation
and that we should have no security problems in dealing with these
people.

James McLaughlin of Rollins-Purle said that they may be able to
dispose of the tape, and will submit a proposal to me for the cost
of haulage and disposal.

Drums of Settled CrO? Dispersion

In 196&, I recommended that Atlantic Industrial Tank Maintenance, Inc.
be contracted to^dispose of 60 water-filled drums containing settled
Cr02 dispersion*(6) Since that time, an additional 220 drums have
been disposed of by this firm. About 150-200 more drums must be
disposed of in 1970. Although I am somewhat concerned about
Atlantic Tank Maintenance's burial procedures in light of the larger
number of drums being buried than I anticipated, I believe we can
continue to use their disposal service. I am engaged in a study
of disposal services in this area. If I find their method of
disposal is inadequate or that there are other services which will
handle these wastes more adequately, I will let you know. I have
contacted Rollins-Purle about these wastes and they feel that they
can dispose of them. I do not have cost information at the present
time, but will advise you as acre information becomes available,

AR2000l*6
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Cr02 Powder

At present, about 10,000 pounds of off-specification CrO£ powder
is being stored at Newport. Unknown quantities of this material
will be produced in the future. Some consideration had been given
to adding sodium sulfite to drums of Cr02 and landfilling them at
the Newport Plant dump0 As W.G, Bottjer pointed out in his letter
of October 23, 1969, the proposed addition of sodium sulfite would
not be large enough to complete the conversion of Cr02 to CrO(OH)0(7)
In any case, I strongly urge that drums of Cr02 not be buried in
the plant dump. As the drums corrode, large quantities of both
sodium sulfite and Cr02 would be made available for leaching in the
ground water without benefit of the possible retarding of minimizing
effect of a tape binder on leaching.

Since the Cr02 contains chromium in concentrated form, I recommend
that this material be returned to chromic acid manufacturers for
recycle. If there is concern about security, I suggest that Cr02
be recalcined to Cr203 before be.ing sent off plant0

P. Ao Palmer
2/10/70

AR200QU
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WALTON CORPORATION

Drilling Contractor
NEWARK. DELAWARE 10711

BOEING LOG

AME PuPdnt CoELt>any . ........... .......... PROJECT NO. .............

. Land . Fill , . . . IScwt?ojrfc , . .D.ela.vra.rs ....................... .SUPERVISOR . ..R.Howard.
>RlNG NO. IDRILLER 1 DATE

BD-1 I J. Hpltzman " I 6-13-69
VTIIER SURFACE ELEVATION DATUM

Pair

ample
No.

1

2
•5-/

5

6

1 7

Sample
Depth - Feet
From

0
2.5
fc.O

R*o • jj
11.0

i?t«;

To

!.«>
4.0

6.0

10.0
12. «;

1^,0

Depth Strata
Feet

From

8 5

12J..R

To

q-5

ifc ft
1< 0

Driller's Description of Materials ,

Varieeate^ Silt
it n

M n

M «

Brown S11 ty Rand (W«t; )
it it n n
n it n it

Grav ?5anrty m av

••

*A Number of blows of 140 Ib. hammer dropped 30 in. required to drive 2 in. split-spoon sampler
6 in. increments.
* B Number of blows of 300 Ib. hammer dropped 18 in. required to drive ....... in. casing 12 inch
REMARKS: ............................•-A-R-2-GQ-Q5-2- ...........................

•Blows
A

3

4

Rhi
^

5

^

•

'

^

8
1 hv
7
7
8

«.

•

4
11

6

8
10

11

for each of three

es.

GROUND WATER
................................................................ | ————————— j ——— - ———————————

.............. . |6-l?-6o! ItlO
1

7.0

BWMVS.OC^ .CASI.VG uAlj
0-1 ,

x" 2 J.
2-3 _fl
3-4 •
4-5 ^
5- 6 i
6- 7
7- 8 i
8- 9
9-10 ;
10-11
n_1 9

12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23
23-24 ;
24-25
25-26
26-27 ^̂
27-28 ĵ B
no_oq ^̂ 1̂

29-30
30-31
31-32
32-33
33-34
34-35
35-36
36-37
37-38
38-39
39-40
40-41
41-42
4° 4*̂

43-44
44-15
45-46
46-47
47-48
48-49
43-50
50-51
51-52
52-53
53-54 _^m
54-o5 Jjĵ l

5— C P

58-5!)
' 59-GO

60-.; I
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WALTON CORPORATION
Drilling Contractor

NEWARK, DELAWARE 19711

b' ' BOEING LOG

iPont. . .Company. .............................................. .PROJECT NO. ..................
ind Fill, Newport. Delaware SUPERVISOR R- Hovrard

NG NO. -DRILLER DATE
BP-2 ' .T. TToltzman ' 6-16-6Q

fHER SURFACE ELEVATION DATUM
Pair

Pie
o.

Sample
Depth - Feet
From

0
> ^ . 5
.
j.

5

•I

4.0
6.0
8.5
11.0

To

1.5
4.0
6.0
7.5
10.0
1? 5
15.0

Depth Strata
Feet

From

0
2.5

4.0

11.5

1

To

2.5
4.0

8.5
11.5

150

i

Driller's Description of Materials

Variegated Silt
Brown A Gray Silty Sand (Wet)

V̂ ripo><9't<0̂ . mayi».y si it; - -
n it n

it it n

va-ri^ftt^fl =5\ity **n* w/Gr«v^l
it it tt n n

•Blows
A

4
10
ane
4
1
^
7

f

*

3
-3-

4
2

1 5
4

3
R

7

1/i
6

A Number of blows of 140 Ib. hammer dropped 30 in. required to drive 2 in. split-spoon sampler for each of three
lix increments.
^̂ •bnber of blows of 300 Ib. hammer dropped flsRrpijeliflrftiCEo'Brive ....... in. casing 12 inches.
sSS&i•cs-

• • • « k. v> W U <J O

GROUND WATER

6-1 1-6Q1 :0<r> v ' k> 0
i6-l6-69iComr)letion 6.0

* HLOWS ON
CASI.VG $ft\f

°- l (̂
1-2 ^
2- 3
3- 4
4- 5
5- 6
6- 7
7- 8
8- 9
9-10 J
10-11
U-1 0

12-13
13-14
14-15
15-16
16-17
17-18
18-1S
19-20
20-21
21-22
22-23
23-24
24-25
25-26
26-27
27-28 i
28-25
29-30
30-31
31-32
32-33
33-34
34-35
35-36
36-37
37-38
38-39
39-40
40-41
41-42
42-43
43-44
44-43
45-46
46-47
t (-40

48-49
49-50
30-51
51-52
52-55
53-5-1
54-35
55-3G
56-37
57-vS
5S-59
53-60

\ -50-St



TJ_
Vtf ALTON CORPORATION

Drilling Contractor
NEWARK, DELAWARE 19711

BOEING LOG

"IME DuPont Company .... ........ ........... ............ PROJECT NO. ....
• Land. . FAX1.» . . . Newport .» . De.la.Kare. ....................... .SUPERVISOR R. Howard ....

OR1NG NO. , DRILLER I DATE
BD-1 ! J. Holtzman * 1 6-11-69

'EATHER jSURl'ACE ELEVATION DATUM
Fair -I

Sample
No.

1
2

-3
4

Sample
Depth - Feet
From

0

4 0
7.0
9.0

To

I,1)

9.0
10 5

Depth Strata
Feet

From

0

8.0

i?,n

To

ft 0
9..0
1? 0

K,o

*A Number of blows of 140 Ib. hammer dr
6 in. increments.
* B Number of blows of 300 Ib. hammer dr
REMARKS: ............................

Driller's Description of Materials

Varieersted Clavev Silt
n it n

Brown Clayey Sand
Var^ fttyg t«d Si "\ f.y m ay

(W** )

'

opped 30 in. required to drive 2 in. split-spoon sampler

opped ISPMR̂ QtQiQô ĉ ....... la. casing 12 inch

•Blows
A

?

6
Sh
?
2

'

4
-JZ-
elb
?

4

4
9

4
R

for each of three

es.

GROUND WATER

.................. 6-13-69} 1 P.M.. i 2.5i

* BLOWS OX
CASING T>

0- 1
1-̂ '' . . ̂
2"̂ f -/*•
3- 4 U> ̂
4- 5 i
5- 6 I
C- 7
7- 8
8- 9 ;
9-10 i
10-11
U.I 9

12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23
23-24 ;
24-25 i
25-26
26-27 M̂|

28-2S ^̂
29-30
30-31
31-32
32-33
33-34
34-35
35-36
36-37
37-38
38-39
39-40
40-41
41-42
42-43
43-44
44-45
45-46
46-47
47-48
48-49

50-51
51-52

-8S-̂ __r
55-5G
5G-57
5" ^<5

5S-59
59-10
60-61



IT
•WALTON CORPORA TIQN

Drilling Contractor
NEWARK, DELAWARE 10711

BOEING- LOG

AME DuPont Company . ... . ... ........... PROJECT NO. .............

Land. . Fill , . . . Newport , . .]3«Laware ....................... .SUPERVISOR R

t

.Howard....
iORING NO. , DRILLER D VTE „

BD-4 J. Holtzman " 6-13-69
VEATIIER (SURFACE ELEVATION DATUM

Pair 1

Sample
No.

i

- 2

Sample
Depth - Feet
From

0
2,5

To

1,5
4,0
6.0

Depth Strata
Feet

From

0

To

6.0

.

Driller's Description of Materials

Variegated Clayey S11 -h
it n H
n n n

.

•Blows
A

2
She'
10

'

2

.1?Y
11

*

3

14

*A Number of blows of 140 Ib. hammer dropped 30 in. required to drive 2 in. split-spoon sampler for each of thre
6 in. increments.
* B Number of blows of 300 Ib. hammer dropped 18 in. required to drive ....... in. casing 12 inches.
^̂ M̂ k

|̂ AXRKS: ..5.0?... .2" . G-̂ l̂ . Pi-O® ................. ••'••fl'p.̂ n fl'f) c-f?" """""""•""•'"
W.. ...... 1. . <?/».. . . 2!'..*. 36?..V«11 Point ........ .H.n.r.U.U.U.°.5
.............. .TP.P. .ojf . .S.Qr.esn. . 3 . .(, . „ , . - - . GROUND WATERI ' . . . .Bo tt om. . 5 . 5 . ———————————

6-n-^o i P.M. 6.0'
Dry

BLOWS ON j

%<A....
2- 3
3- 4
4- 5 i
5- 6
6- 7
7- 8
8- 9
9-10
10-11
U_1 o

12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23
23-24
24-25
25-26
26-27
27-28
28-29
29-30
30-31
31-32
32-33
33-34
34-35
35-36
36-37
37-38
38-39
39-40
40-41
41-42
42-43
43-44
44-45
45-46
46-47
I-1O

48-49
49-50
30-51
51-52
52-53
53-54
54̂ 55
55-56
36-57
57-5S
58-59
59-GO
60-61



W ALTON UORPO RATION
Drilling Contractor

NEWARK, DELAWARE 19711

BOEING LOG

.5tE DuPont Company ........ ................. PROJECT NO. .............

JtenA . .F
OR1NG NO. jDRILLER

BD-5 s J. Holtzman
BATHER jSURFACE ELEVATION

Sample
No.

1

?

4
5
6

a

1

*

.

i

Sample
Depth - Feet
From

0
4.0
6.0
8.5
11.0
13.5
18.*
?•*.«?

To

1,5
6.0
7 <f • 2-
10.0
12.5
15.0
20,0
?=;ro"

'

Depth Strata
Feet

From

0

10.5

17, «;
?4 <

i

To

10 5

17.5

. ...SUPERVISOP.H,.an**.....
DATE

6-12-69
1 DATUM

Driller's Description of Materials

Variegated Clavev sn
It H It

t.

It It It

n H it

Grav Siltv Clav
it n it

Co^-rs- r̂fttm Sand * ftr-flv̂

B-rox-m Pi ne S1 1 tv Sand

*A Number of blows of 140 Ib. hammer dropped 30 in. required to drive 2 in. split-spoon sampler
6 in. increments.
* B Number of blows of 300 Ib. hammer dropped 18 In. required to drive . . . . . In. casing 12 inch
REMARKS: .1.9v5.»..2?..GaO....Si.?

. . ̂/i i .w

«. ............ A. ft 2 -Q Q -Q- 5 fi

............. To.p..of.JScr.«sn..l?̂ 5..... • . . !

•Blows
A

?

She
5
6

1
p
6

r
'

?

Ibv
7

4
2
16
6

4

10
10
4
•=>

1R
4

for each of thre

es.

GROUND WATER

6-17-64 l-.O^P.M. 4.0

1

^vwtjINAL

0- 1
1- 2
2- 3 ____ ̂
'3- 4 H
4- 5
5- 6
6- 7
7- 8
8- 9
9-10
10-11
U.19

12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23
23-24
24-25
25-26

j27ĵE3~j|̂H

29-30
30-31
31-32
32-33
33-34
34-35
35-36
36-37
O7 0 Q

38-39
39-40
40-41
41-42
42-43
43-44
44-45
45-46
46-47
47-43
48-49

30-51
51-52
52-53
53-54 ^̂ ^
54-55~Ĵ B̂
"55~56 ̂ ^̂ "

3^ so

38-39
"̂  59-50

5d-<5i



"IT
*

AME .CuEPnt . .Company. ..........
Lnad Pill, Newport,

WALTON CORPORATION
Drilling Contractor

NEWARK, DELAWARE 19711

BOEI1\TG LOG

............. 1 .................... .PROJECT NO. ..................

Delaware . ..................... .SUPERVISOR!*. Howard. . . .,
SORING NO. ;D1ULLER 1 DATE

BD-6 ' J. Hnltzmftri ' 6—12-69
•VEATHER SURFACE ELEVATION I DATUM

Fair 1

Sample
No.

1

_2

4
-
g

9

-.

Sample
Depth - Feet
From

0

? 5
4.0

5.5
«.<

11,0

13.5

23.5

To

1 5

4.0
5.5

7.0
10, f

12, <

15.0
?0T0

25.0

Depth Strata
Feet

From

0

5,5

9.0
1 o.o
12.0

1ft, *

To

4,0
5.5
6.0
9.0

11,0

1 ?.O

1 0 f

25.0

Driller's Description of Materials

Vftri ecrated Clecyev Silt
n it- it
H It N

Brovm Siltv Sand (Wet)
Gray Silty Clay
Gr» rq.a r- c?llt v/T>Aftt
Gy.̂ y C"Ln3r*y îT̂ "-
GoaT??^ fi7*ay Sanrt /̂  ff̂ atrf*!

it n H n n

Wrown Pin- Ol^yoy Ssnrt
N M It .It

[

•Blows
A

?

?

Sh

5
1
1

6

10

-

4
10

-sib-

4
2
e;

7
Q

11

7
15

4
<̂
„

B
1 n
10

*A Number of blows of 140 Ib. hammer dropped 30 in. required to drive 2 in. split-spoon sampler for each of three
6 in. increments.
* B Number of blows of 300 Ib. hammer dropped 18 In. required to drive ....... in. casing 12 inches.
j^^-Awve. 21.0* Gal. Pine

1

..............Tft
C/il.Well..?
p. . p.f. .S.or.v*

2 n . . . a n 0 t\ n f\ C ~I- - - - - - - - - - - - - - - - - - - U -ft £ TJ y U"J f "••••••"•••••••••••••••••••••••••••
oio.t..(Bu.tt.on.Typff)..2.'tx4.3H.... .................. . ...........
n.19..0 GROUND WATER

•5-13-69 1 P.M.! 1.2

* BLOWS ON

f& ^ii'wd)
2- 3
3- 4
4- 5
5- 6
G- 7 i
7- 8
8- 9 \
9-10
10-11
U-1 9

12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23 i
23-24 i
24-25
25-26 ;
26-27 '•
27-28
28-29
29-30
30-31
31-32
32-33
33-34
34-35
35-36
36-37
37-38
38-39
39-40
40-41
41-42
42-43
43-44
44-45
45-46
46-47
47-48
48-49
49-50
50-51
51-52
52-53
53-54
54-55
55-56
56-57
57-58
58-59
59-60
60-61



E-YM OL

\ME DuPont Company

W ALTON CORPORATION
Drilling Contractor

NEWARK, DELAWARE 197 11

BOEING LOG

. PROJECT NO. ............

-and. .F.il.1.* . . .H?WP.Qr.t.,. . Delaware.. . .................

OR1NG NO.
•RD-7

,'EATIIER

Sample
No.

1

'

5-- 4
^

6

7

>

Sample
Depth - Feet
From

0

4.0
7 °
8.5

11T0

1?.«5

To

1.5

4.0

8,5
10.0

12 t«?

1̂ .0

[DRILLER
! J. Holtzman "
SURFACE ELEVATION

Depth Strata
Feet

From

0

8.5

11,0

1?,<
14.0

To

R,
9.
11
1?

5
0
,0

14.0

. . . .SUPERVISOR .B... Howard. . . .

DATE
6-12-69

DATUM

Driller's Description of Materials

Variegated Clavev Si"
M It II

It

It It II

It N It

Mcd. Brown Sand (WetW.L. 5.4)

fVrown Petal*,
G-rav SI T t.v <TI av

JL5 -0 iCoarse Grav Sand & Gravel_..... ..,
-

••

*A Number of blows of 140 Ib. hammer dropped 30 in. required to drive 2 in. spiit-spoou
6 in. increments.
* B Number of blows of 300 Ib. hammer dropped 18 in. required to drive ....... in. casini
REMARKS: ..!.'

.......... ....L
).. 0 .«..-. 2?.. Gal
C/M.. Well. Pal

i3ioe. A R 2 0 Q 0 5 8
nt....2.Ĥ4.8.7.. ...................
1.1..5... ..................

•Blows
A

4
av

RV

^

A

•

!

4
rOh
11

oTh

4

^

?

11,
7

.5

5

^

sampler for each of thro

I 12 inches.

GROUND WATER

rJ-n-63 1 P.M. 1.0

t

ULOWS ON
C45JJNG- IJ
0- i'- ./'**•
1-2 '
2- 3 ____^i
3-4 fl
4-5 V
5- 6
6- 7
7- 8
8- 9 .
9-10
10-11
n_1 o

12-13
13-14
14-15
is-ie
16-11
17-lf-
18-1J
19-20
20-21
21-22
22-23
23-24
24-25
25-26
26-27 |

20-23 Ĥ
29-30 . !
30-31
31-32
32-33
33-34
34-35
35-36
36-37
37-38
38-39
39-40
40-41
41-42
42-43
43-44
44-45
45-46
46-47
47-4S
48-49
49-50
50-51
51-52
52-53
53-54 ^

54-5f~jj[̂ Br
55-5G _§HF~

57-58
58-50
59-00
S0-«l



* . W ALTON CORPORATION
Drilling Contractor

' . NEWARK, DELAWARE 197 J.I

^^ • BOEING LOG

V.IE DuPont Company PK.OJKC

Land- • Fill- » - • • • • Newpor-t-r. Delaware. ..................... .SUPERV

T NO. . .

isoRR̂ .Eow?ird. .....
SORING NO. DRILLER 1 DATE . . ,

BD-8 i J. Holtzman ' 1 6-16-69
.'BATHER (SURFACE ELEVATION j DATUM

Fair I 1

Sample
No.

1
f.

- 3
4

•

0
8

•

Sample
Depth - Feet
From

0
9 5
4.0
6.0
9.*;

13.5
18.5
23. 5

To

1,5
4 0
6.0
7.5
11. c

15.0

Depth Strata
Feet

From

0

?.5
6.0

13,0
14.0
14.2

20.0
2*5.0

.

24.0

To

, r-
— ŷ -P —

6.0

n.o
14,0
14.2
19.0
24.0
2̂ .0

Driller's Description of Materials

Variegated Silt
n M

Variegated Siltv Clav
Variegated Silt
Variegated Silt
P,ray Sandy Silt (W«t)
Gray Silty Sand
Gray Sandy Silt
Coarse Gray Sand & Gravel
Brown Silty Sand

.

*A Number of blows of 140 Ib. hammer dropped 30 in. required to drive 2 in. split-spoon
6 in, increments.
^̂ Number of blows nf 300 Ih. hammflr rfrnppprt IS i^ r^nirprf to driv» in Casin

ÂlRI
ĴF

cs- 13»0' - 2" Gal. P
.....X..C/J1.. ;£32?... Well.

..... .Top. .p.f . .Screen ...11

ir>e
Ppinv CButtoo. TyQ* ) Zn's.̂ 'BH

•Blows
A

3

2
She
5
4

2
4
6

-

4
2
Iby
8
7

2
2
9

3
2

9
9

2
7
8

sampler for each of three

g 12 inches.

* . GROUND WATER

\

1 Prw. V<

* BLOWS ON-
CASING B

&̂f$/,Vj4/
$?§{;/)•
2- 3
3- 4
4- 5
5- 6 i
6- 7 j
7- 8 i
8-9 . ;
9-10
10-11
U1 9

12-13
13-14
14-15
15-16
16-17
17-18
18-19
19-20
20-21
21-22
22-23 i
23-24 !
24-25 i
25-26
26-27
27-28
20-20 !
29-30
30-31
31-32
32-33
33-34
34-35
35-36
36-37 I
37-38
38-39
39-40
40-41
41-42
42-43
43-44
44-45
45-46
46-47
47-43
48-49
49-50
50-51
51-52
52-53
53-54
54-55
55-56
56-57
57-58
58-59
59-60
30-61



GEOTEC ASSOCIATES

302 Beverly Road
Newark, Delaware

...NEWPORT r DELA'JAAE
i

SAMPLE PERMEABILITY , NATURAL MOISTURE LL PL PI '/Passing £20
cm/sec x 10

BD 2, 4-6' 2.9 22.5 43.4 28.7 20

3, 7-9« 72.1 15.6 NP NF 18

5, 4-6' 16.4 ' 24.5 28.1 23.7 4

6, 4-5.5' 5.5 . 18.7 3.3.4 20.4 13

7, 2-4 13.5 21.5 29.5 23.0 6 S8

7, 7-8,5 6.1 21.9 27.8 23.0 5 32

8, 4-6 19.2 22.0 27.9 23.6 4 89

6-13-60

AR200060
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GEOTEC ASSOCIATES• — • — — — —
302 Beverly Road
Newark, Delaware

NEWPORT

Boring Sample Natural LL PI* PI % Passing
Moisture f?200

BD 5 I

3

4

5
6
7

8

BD6 1

* 2
4

5
6
7
8

9

38.1

23.6

22.7

31.4

32.5

30.8

23.5

21.0

14.4

20.3

118

52.1

15.5

16.7

29.7
28.1
25.3

29.4

33.6

NP

NP

30.4

28.5
20.8
55.6
42.1

NP

NP

13.5 j UP

25.3 4
21.5 7
20.1 5
23.2 6

24.0 10

NP

NP

'
20.8 10

19.9 9

18.0 3

43.0 13

32.8 9

NP

79
89

87
99
96

see atta<
sieve aru

sieve

88

91

65

100

96

sieve

NP i sieve

H? • sieve

AR200063
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FI-15 REV. 8-63

ESTABLISHED 1902
/''faE. I. DU PONT DE NEMOURS & COMPANY &tf) ^

iM/^n*MOMATrn ^

WILMINGTON, DELAWARE 19898

PHOTO PRODUCTS DEPARTMENT

December 10, 1969

TO: P. A. PAIMER, L-13 WIO

FROM! W. B. JENNINGS i»

SCRAP TAPE QUANTITIES

.The following quantities of magnetic tape, expressed in terms
of Cr02 contained, have been buried at the Newport Plant Dump.

YEAR M LBS. EQUIVALENT OR Os

196? 2.5
1968 ' 12.5

1969 • 26.0

TOTAL 41.0

Estimate 1970 10.0

WBJ/Jhb .

cc: R. M. Haire

AR200067
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Photo Products Department ce-: — R-s— ¥aller-Engg. ,
Experimental Station W. B. Jennings-Newpo-Kt '

B. Meerkamper-E356 T'T
J. E. Dickens-E356
Pile A-4.2

September 28, 1967

MEMORANDUM

TO: D. M. KILLER

FROM: R. ¥. HENDRICKS

CHROMATE GENERATION FROM SCRAP TAPE
Reference: Your Speedimemo of September Ik, 1967

You requested information on the probability that
scrap "Crolyn"™ magnetic tape would generate chromates when
weathered, e.g., on the Newport plant dump and, hence, constitute
a pollution problem.

We have information on a. tape sample, H-13D (an early
Huntley j65 formulation tape), which has been soaked in water
for two years, which indicates the pollution hazard from scrap
tape is minimal, if indeed there is any hazard. We do not feel
this problem need be a cause for concern.

The work which follows is described on pages 225 and
227 of my notebook 65-11. On August 50, 1965* a 25 square inch
sample of tape H-15D (containing approximately 214 mg. CrOa)
was put in a 4-ounce bottle of di s ti .lied. -wafrpr (about 115 ml.).
A second bottle was made up wTth 200 mg. of CrOa D8-157 in
4 ounces of water. After 24 hours, no color was visible in
the tape bottle, while the bottle containing oxide had reached
a chromate concentration of approximately 1 mg./l. (from visual
comparison with standard solutions). After two weeks (September 14,
1965) j there was still no visible color in the tape bottle, and
a test by W. G. Bottjer for chromate was negative. (From other
work, 65-11, page 245, "the oxide bottle would have been at a
chromate level of approximately 50-100 mg. /liter- at this point.
The two bottles were next placed in a 65°C. oven for twenty
hours, after which the water in the tape bottle appeared "very
slightly yellow," and the water in the oxide bottle had increased
to a color corresponding to approximately 500 mg. CrO* per liter.

AR200068
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(Unfortunately, the contents were not analyzed more accurately
at that time.) The bottles were then left to stand in
John Dickens' office until now, and both appear to be unchanged
after two years'. The bottle containing tape still appears very
slightly colored, and by comparison with standard solutions,
the water contains approximately 5 mg. Cr04 per liter. The
bottle containing oxide still has about 500 mg. per liter, again
by comparison with standards.

Despite the very slight water coloration which appears
when tape is exposed to water even at 65°C., magnetic degradation
is severe. Work by H. G. Ingersoll in later 1965 (my notebook
65-111, October 5, 1965) showed that a typical J565 tape lost
15$ magnetically in 24 hours in water, versus 1% in air at 65°C./
50$ RH. The inference is that the oxide (or the chromic acid
resulting from hydrolysis) reacts almost entirely with the binder,
even wĥ q ̂ pê J.s_sj3ake_d\_jin-.water. Significantly, we have never
found free chromic acid in oxide which has been exposed to a
reducing agent, or from degraded tape samples. (W. G. Bottjer
made careful x-ray studies in late 1965* The only degradation
product found was y-Cr_0_QHA)

From this, we conclude that tape stored outdoors,
or in contact with a large excess of water at room temperature,
would generate essentially no extractable chromates. Tape
generates chromates at least one hundred times less rapidly
than oxide at 65°C. In my experiment, all of the 5 mg. per
liter apparently originated during the 65° cycle, and virtually
none at room temperature in two years. (No more than about
0.1$ of the available chromium.)

If this does not suffice for your purposes, I suggest
that larger quantities of tape be soaked in a large excess of
water at room temperature, and the chromate concentration of
the water be monitored by looking for color buildup. Standard
colorimetric comparison methods can be used to establish low
chromate levels quite accurately. .This approach would, of course,
actually represent an accelerated test, since tape would actually
not be constantly soaked in liquid water on the Newport dump.
This might, however, suffice to establish an upper limit of
extractables more accurately than my data permit.

Call me if further clarification is needed.

RWH/dlc
9/28/67

A-R200069



E. I. DU PONT DE NEMOURS & COMPANY CC: E. L. Rodowskas
R. M. Salemi

PIGMENTS DEPARTMENT E. H. Kolb
W. A. Roberson

Newport, Delaware
May 31, 1968

M E M O R A N D U M

W. B. JENNINGS (2)

FROM: W. E. STUEFER '"*̂

Tape contaminated with chromium dioxide, as you have
frequently indicated, is a toxicity problem if burned. It is
also a handling problem due to bulk and lightness. In accord
with the need to keep separate from flammable s and to minimize
the burying problem, it is requested that all tape of this
nature be 'kept separate from other area scrap and that it be
bagged or secured in some other manner. It is also requested
that means of further compacting it in the future be investigated

WES/fc

AR200070



PHOTO PRODUCTS DEPARTMENT
Newport Plant

•
CCs R. M. Salemi ^-^d

E. H. Kolb
W. B. Jennincfs III .
M. Chiaverini
P. S. duPont IV
L. S. Smith

May 31, 1968

TO: W. E. STUEFER

PROM: J. R. HOGAN

Dump Materials —- Forecast

Ref; Letter to EHK from JRH — 5/14/68

The following is additional information that you
requested:

A. Dempster Dumpster Loads --. Dispersion/Coater Materials

Forecast ~ Date
Material Volumes Present

1. Scrap Magnetic Tape, ft.3 1650 35.00 7000
2. Compar Tubing Containing Dried

Dispersion, ft..3 25. 25 25
3. Glass Jars and Tubing, ft.3 2 3 5
4. Tin Cans, ft.3 10 15 25
5 . Small Amounts o f Dispersion, ft.3 1 1 2
6. Spent Filterite and Rigimesh

filters, ft.3•-==•- 9 12 30
7. Lever Paks, ft.3 80 80 120

TOTAL VOLUME,Ft.3 1777 3636 7207

Number of Dempster Dumpster Loads, Per Month 11 22 44

AR20007I
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PHOTO PRODUCTS DEPARTMENT
Newport Plant

E. L. Rodowskas
R. M. Salemi
E. H. Kolb
L. S« Smith
M. Chiaverini
Dr. Waller

June 28, 1968

TOi W. E. STUEFER

FROM: W. B. JENNINGS

DISPOSAL OF SCRAP MAGNETIC TAPE
(Ref. your letter of 5/31/68 to W. B. Jennlngs)
( Ref. your letter of 6/11/68 to L. S. Smith)

Your letter of 5/31/68 requests more complete
segregation of chromium containing waste from the Magnetic
Tape area to permit proper disposal at the plant dump.
While such segregation has been our previous practice, we
have re-emphasized this fact to all personnel and we will
follow-up to insure compliance. Our practice is summarized
in the attached-letter from M. Chiaverini. •

We have investigated the possible use of a baler to
reduce the bulk volume of scrap tape. High spot cost is
$5-6000 without building.

Your letter of 6/11/68 requests that we consider off-
plant disposal locations for chromium containing waste. We
have requested the assistance of Dr. Robert Waller in
searching for such locations.' We will keep you informed of
progress.

WBJ:evb
Attach.

AR200071*



CCi W, B, Jercnlngg III
L, 3o Saiih

PHOTO PRODUCTS DEPARTMENT
Newport Plane; #j /» $

June 13, 1968

TO: ALL MAGNETIC TAPE PERSONNEL

FROMs MAURO CHIAVERINI

DISPOSAL OF WASTE MATERIALS AND HOUSEKEEPING OF OUTSIDE AREAS

To comply with Newport Plant waste disposal regulations
and to maintain a high level of housekeeping standard in our "out-
side" areas these procedures must be followed:

!„ Cigarette butt cans located in "outside" areas are to be used
for disposing of cigarette butts. Papers and other waste
should not be deposited in these cans.

2» Efforts are necessary in separating materials going to the Newport
Plant dump from MDF. All MDF scrap materials are to be separated
into three types of scrap. These ares

a. All scrap magnetic tape is to be put in polyethylene bags
to prevent the tape from being scattered over the outside
areas. These bags of tapes are to be disposed of in the
Dempster Dumpster marked for "Trash Te.pe Only".

b. All items that have come in contact with CrOa dispersion
and/or solvent will be disposed of in empty Lever Paks
located in a designated roped-off area on the south
side of A-212, Examples of these items are: Texwipes
and Nainsook rags used for cleaning up dispersion.
(These items should have been deposited in red safety trash
cans prior to their being removed to the levei" paJcs? 2»
spent filter elements; and 3. small amounts of dispersion,
etc.

c. All other items are to be disposed of in the Dempster Dumpster
marked for "Trash Only". Examples of these items are:
1. cardboard boxes and other paper product itazas? 2, wood
items, etc*

The Dempstar Dumpsters are to be taken to the Plant dump
'every scheduled working day. The lever paks are ro be raken cc r.ha
dumpi prefr-̂ l'/ ̂ fti'T each shift, but should depend on the fullness

ofihen' AR200075
Parking of cars in such a manner than blocks access to

removal of the Dempstar Dusapster uo the Plant damp must be discon-
tinued,,



PHOTO PRODUCTS DEPARTMENT £L
Newport Plant ^

CC: E. L. Rodowskas '̂"%>
R. M. Salemi <?/ V
E. H. Kolb
L. S. Smith

, M. Chiaverini
=»Dr. Waller

TO: W. E. STUEFER

FROM: W. B. JENNINGS

June 28, 1968

DISPOSAL OF SCRAP MAGNETIC TAPE
. (Ref. your letter of 5/31/68 to W. B. Jennings)
( Ref. your letter of 6/11/68 to L. S. Smith)

Your letter of 5/31/6"8 requests more complete
segregation of chromium containing waste from the Magnetic
Tape area to permit proper disposal at the plant dump.
While such segregation has been our previous practice, we
have re-emphasized this fact to all personnel and we will
follow-up to insure .compliance. Our practice is summarized
in the attached letter from M. Chiaverini.

We have investigated the possible use of a baler to
reduce the bulk volume of scrap tape. High spot cost is
$5-6000 without building. •

Your letter of 6/11/68 requests that we consider off-
plant disposal locations for chromium containing waste. We
have requested the assistance of Dr. Robert Waller in
searching for such locations. We will keep you informed of
progress.

WBJ:evb
Attach.

AR200076



PHOTO PRODUCTS DEPARTMENT
-'. Plant II •» M

CCa W. Bo .Ter.aii.nas III
L., So Smith

June 13f 1968

TOs ALL MAGNETIC TAPE PERSONNEL

FROM? MAURO CHIAVERINI

DISPOSAL OF WASTE MATERIALS AND HOUSSKEEPING OF OUTSIDE AREAS

To comply with Newport Plant waste disposal regulations
and to maintain a high level of housekeeping standard in our "out-
side" areas these procedures must be followed:

1 Cigarette butt cans located in "outside" areas are to be used
for disposing of cigarette butts. Papers and other waste
should not be deposited in these cans.

2<. Efforts are necessary in separating materials going to the Newport
Plant dump from MDF. All MDF scrap materials are to be separated
into three types of scrap. These ares

a0 All t«orap magnetic tape is to be put in polyethylene bags
to prevent the tape from being scattered over the outaid
areas„ These bags of tapes are to be disposed of in th
Dampster Dumpster marked for "'£rash T?.pe Only".

b., All items that have come in contact with CrOa dispersion
and/or solvent will be disposed of in empty Lever Paks
located in a designated roped-off area on the south
side of A-212., Examples of these items are: Texwipes
and Nainsook rags used for cleaning up dispersion.
(These items should have been deposited in red safety trash
cans prior to their being removed to the lev©i" pdfrs; 2U
spent filter elements? and 3. small amounts of dispersion,

' etc,

Co All other items are to bo disposed of in the Dempster Dumpster
marked for "Trash Only*", Examples of these items ares
1. e/irdboard "boxes and other paper product itarosj 2, wood
items, etc,

Tae Dsmpfjter Dumpstors are to be taken to the Plant clump
oi-.cy .-'".n-yduloci working duy „ Tl»e lever paks are to be taken to the
dump ;-' i.. • •• -.-.oI• 'ii"'--r ea<--a liiixrt, but should depend on the? fui
of tT-»em,

P.jclcing of cats in such a manner than blocTtfe»»<fcUe«y k.<L
r.?riv:wal o£ me Dempst«r Oiiiupster to the Plant dump must be discon-
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